DOI: 10.9790/5728-1302037084 www.iosrjournals.org 71 | Page porous plate was studied by P.V. Satya Narayana et al [25] . B.I.Olajuwon et al [26] extended the work of Rakesh [24] by incorporate angular momentum and concentration equations with thermal radiation term to study Hall current and thermal radiation effect on heat and mass transfer of unsteady MHD flow of a viscoelastic micropolar fluid through a porous medium. The aim of the present analysis is to investigate Soret and chemical reaction effects on unsteady MHD viscoelastic micropolar fluid through a porous medium. We have extended the work of B.I.Olajuwon et al [26] with the novelty of considering Soret effect along with chemical reaction in presence of heat Source, which appears to be used in many areas of science and technology. As far as author's knowledge is concern this phenomenon was not studied earlier, hence we showed attention and attempted to study this work.
II. Formulation Of The Problem
We consider an unsteady hydromagnetic flow of a viscous, incompressible, and electrically conducting viscoelastic micropolar fluid past an infinite vertical porous plate, subjected to a uniform transverse magnetic field B 0 taking Hall current, thermal radiation, Heat source, Soret effect and chemical reaction taking into account. The induced magnetic field is assumed to be negligible compared to the applied magnetic field. We choose a coordinate system in such a way that x -axis is considered along the plate in vertically upward direction, and the y -axis is taken along the width of the plate, z -axis normal to the plane of the plate in the fluid as shown in Fig. 1 . Due to the infinite plane surface assumption, the flow variables are function of z and t only. The plate is subjected to a constant suction velocity 0 w .
FIG. 1: Physical model of the problem
A magnetic field of constant strength B 0 is applied parallel to z -axis which is perpendicular to the flow direction. It is assumed that the Induced magnetic field due to the flow is neglected compared to the applied magnetic field. This assumption is physically justified for liquid metals and partially ionized fluids which are commonly used in industrial applications, because their magnetic Reynolds number is very small. With these foregoing assumptions, the governing equations of flow under the usual Boussinesq approximation can be written in a Cartesian frame of reference are given by 
The initial and boundary conditions are: D is the thermal diffusion ratio and r C is the chemical reaction parameter. The constant that related to micro gyration vector and shear stress is n , where 0 n 1 . The case n = 0 represents concentrated particle flows in which the microelement close to the wall surface are unable to rotate. This case is also known as the strong concentration of microelements. The case n = 0.5 indicates the vanishing of anti-symmetric part of the stress tensor and denotes weak concentration of microelements. The case n = 1 is used for the modeling of turbulent boundary layer flows. We shall consider n = 0 and n = 0.5. Integrating of continuity eq. (1) for constant suction velocity normal to the plate gives, we obtain 0 ww  (9) where 0 w represents the velocity normal to the plate which is positive for suction and negative for blowing. The radiative heat flux term by using Rosseland approximation is given by T into the Taylor series about T  , which after neglecting the higher order terms, thus 4 4 3
Differentiating equation (10) with respect to z and using eq.(11) to obtain 3 2 1 2 1 16 3
Proceeding with analysis, we introduce the following dimensionless variables: (2) to (7) yields to the following dimensionless equations: (8)- (9) in view of (14) are then given by the following dimensionless form: 
To simplify eq. (14) -eq. (17), we substitute the fluid velocity and angular velocity in the complex form as F u iv  and
The initial and boundary conditions (14) , in compact form becomes, 
III. Method Of Solution
In order to reduce the above system of partial differential equations to a system of ordinary differential equations in dimensionless form, we assume a perturbation method of this form: Substituting the above equations into the Eqs. (21), (22), (23) and (24),we obtain the following set of equations :
The corresponding boundary conditions can be written as
The solution of satisfying the boundary conditions eq. (25) are given by
The Physical quantities of practical interest, in this study, are skin friction coefficient, couple stress coefficient, Nusselt Number and Sherwood number which are calculated as:
The skin friction coefficient (Cf) at the plate is given by
where τw is the wall shear stress
The couple stress coefficient at the plate is given by 
IV. Results And Discussions
The formulation of the effect of chemical reaction and Soret effect on MHD free convection heat and mass transfer flow of an incompressible micropolar fluid along a infinite vertical porous plate in a porous medium in presence of heat generation/ absorption and thermal radiation with Hall current has been performed in the preceding sections. This enables us to bring out the numerical computations for distribution of the To verify the validity and accuracy of the present analysis, our results have been compared to the local Nusselt number and Sherwood number with those obtained by [26] for various values of .The results of this comparison are given in Table 1 .It can seen from this table that excellent agreement between the results exists. This concerned comparison leads poise in the next section.
The effects of magnetic field parameter on velocity distribution profiles across the boundary layer are presented in Fig. 2 . It is obvious that the effect of increasing values of the magnetic field parameter M results in a decreasing velocity distribution across the boundary layer. This is due to the fact that the effect of a transverse magnetic field give rise to a resistive type force called the Lorentz force. The force has the tendency to slow the motion of the fluid. Fig.3 displays the effect of Hall current parameter (m) on the translational velocity distribution profiles. It is noticed that the Hall current parameter increases the velocity along the boundary layer. Fig. 4 shows the influence of the viscoelastic parameter on translational velocity profiles. The velocity decreases as viscoelastic parameter increases. Fig. 5 depicts the effects of permeability of the porous medium parameter (Kr) on velocity distribution profiles and it is obvious that as permeability parameter (Kr) increases, the velocity increases along the boundary layer thickness which is expected since when the holes of porous medium become larger, the resistivity of the medium may be neglected. Fig. 6 illustrates the variation of slip parameter with translational velocity distribution profiles.As the parameter increases the translational velocity across the boundary layer increases. It is expected since the slip parameter has the tendency to reduce the friction forces which increases fluid velocity. Fig. 7 shows the translational velocity profiles with different values of radiation parameter. And the effect of increasing the radiation parameter is to increase the translational velocity. This is because when the intensity of heat generated through thermal radiation increased, the bond holding the components of the fluid particles is easily broken and the fluid velocity will increased. The influence of the heat generation parameter Q on the translational velocity distribution across the boundary layer is shown in Figs. 8(a) and 8(b). Fig. 8(a) shows the translational velocity increases for smaller values of Q, but the effect is fluctuating nature near the plate and then approach to the boundary layer conditions for higher values of Q as shown in Fig.8 (b) . Fig.9 depicts the Soret effect (Sr) on the translational velocity distribution profiles. It is noticed that the Soret number increases the velocity profile also increases along the boundary layer. The effects of chemical reaction parameter on velocity distribution profiles across the boundary layer are presented in Fig. 10 . It is obvious that the effect of increasing values of the chemical reaction parameter Cr results in a decreasing velocity distribution across the boundary layer. Fig. 11 depicts the micro-rotational velocity profiles for different values of magnetic field parameter (M) respectively. The micro-rotational velocity distribution profiles decreases with increase in the magnetic field parameter. Fig. 12 illustrates the micro-rotational velocity distribution for different values of Hall current parameter (m). The figure shows that as Hall current parameter increases, micro-rotational velocity decreases. Fig. 13 illustrates the micro-rotational velocity distribution for different values of viscoelastic parameter (a). The figure shows that as viscoelastic parameter increases, the micro-rotational velocity decreases. The effect due to permeability parameter (Kr) on micro-rotational velocity is shown in Fig. 14 . It is observed that as the parameter increases, the micro-rotational velocity decreases in the vicinity of the plate and opposite nature happens far away from the plate. Fig. 15 shows that the effect of increasing slip parameter is to increase the micro-rotational velocity in the vicinity of the plate and decrease it far away from the plate. Fig. 16 illustrates the effect of radiation parameter on micro rotational velocity profiles. The profile increases as the parameter increases. It is also noted that from Fig. 17 that the micro rotation distribution increases as Q increases. The Soret effect (Sr) on micro-rotational velocity is shown in Fig. 18 . It is observed that as the parameter increases, the micro-rotational velocity decreases in the vicinity of the plate and reverse happens far away from the plate. Fig. 19 illustrates the micro-rotational velocity distribution for different values of chemical reaction parameter (Cr). The figure shows that as chemical reaction parameter increases, micro-rotational velocity decreases. Fig. 20 presents the effect of the Prandtl number Pr on the temperature profiles. Increasing the value of Pr has the tendency to decrease the fluid temperature in the boundary layer as well as the thermal boundary layer thickness. Fig. 21 illustrates the effect of radiation parameter on temperature profiles. The profile increases as the radiation parameter increases. The temperature increases with an increase of heat source parameter because when heat is generated the buoyancy forces increase the temperature profiles as shown in Fig. 22. From Fig. 23 , it is reveals that concentration distribution profiles for different values of Sc. It can be noted from the figure that the concentration of the fluid decreases as the Sc increases. Fig. 24 shows the variation of concentration profiles for different values of Sr. It is observed from this figure the concentration profiles increase with increasing of Sr. The numerical result for skin friction coefficient, couple stress coefficient, Nusselt number and Sherwood number are shown in Tables 2 -4 below: From Table 2 It is assessment that increase in value of microgyration vector to shear stress (n) decreases skin friction coefficient while couple stress coefficient increases with increase in n. It is noticed from Table 2 that the effect of increasing values of Hall current parameter (m), permeability parameter (Kr), radiation parameter (R), and Soret number (Sr) increases both skin friction coefficient and couple stress coefficient whereas reverse effect is found on increasing the values of magnetic parameter (M), slip parameter (h), chemical reaction parameter (Cr). Increase in heat source parameter (Q) increases skin friction coefficient and decreases couple stress coefficient where as reverse effect is found on increasing viscoelastic parameter (a). Table 3 shows the effect of Prandtl number (Pr), radiation parameter (R) and heat source parameter (Q) on the Nusselt number. From Table 3 It is observed that a substantial growth in Nusselt number with increasing values of Prandtl number while reverse happen for increasing values of radiation parameter and heat source parameter.
From Table 4 , it is analyzed that Sherwood number increases with an increase in Radiation parameter (R), Heat generation parameter (Q), Schmidt number (Sc), and chemical reaction parameter (Cr) and decreases with increasing value of Soret number. 
V. Conclusions
In this endeavor, an analytical approach is used to discover the attributes of heat and mass transfer effects of an unsteady MHD flow of a chemically reacting micropolar fluid movement in existence of thermal radiation, viscoelastic, Hall current and Soret effects. The important verdicts of this enquiry are precise below:  Thermal radiation, heat source parameter tends to enhance fluid temperature but the effect is reverse for Prandtl number while these physical quantities show opposite trend on Nusselt number.
DOI: 10.9790/5728-1302037084 www.iosrjournals.org 84 | Page  The concentration profiles diminish at all points in the flow field with enhance in Schmidt number, chemical reaction parameter but are enhanced with an increase in Soret number while these physical quantities show reverse effect on Sherwood number.  Microrotation profiles increase with an increase in radiation parameter, heat source parameter but these physical quantities show opposite nature on Couple stress coefficient.  Slip parameter tends to enhance the Microrotation profiles in the vicinity of the plate and decreases it far away from the plate but reverse effect is found an increasing of Soret number.  The viscoelasticity of the micropolar fluid has reducing the microrotation profiles but the reverse effect is found on couple stress coefficient.  Microrotation profiles and couple stress coefficient decrease with an increase of chemical reaction parameter.  Thermal radiation, heat source, and Soret number tend to enhance both translational velocity profiles and skin-friction coefficient.  Slip parameter increases the translational velocity profiles but decreases the skin-friction coefficient.  The translational velocity profiles and skin-friction coefficient decreases with an increase of viscoelastic parameter and chemical reaction parameter.
